Triptolide preserves glomerular barrier function via the inhibition of p53-mediated increase of GADD45B.
Podocytes are important to glomerular filtration barrier integrity and maintenance of size selectivity in protein filtration in the kidney. Although there is evidence to suggest that triptolide has direct protective effects on podocyte injuries, the mechanism mediating this process remains largely unexplored. In this study, we found triptolide suppresses podocyte p53 and GADD45B expression in vivo and in vitro. We used our previously developed in vivo zebrafish model of inducible podocyte-targeted injury and found that triptolide or the inhibition of p53 and gadd45ba with morpholino (MO) alleviated metronidazole (MTZ) induced edema in zebrafish, while the overexpression of gadd45ba in podocytes blocked the protective effect of triptolide and p53 MO on podocyte injury in zebrafish. Further study showed that p53 directly transactivated GADD45B. Triptolide inhibited p53 binding to the GADD45B promoter and subsequent GADD45B transcription. We further demonstrated that p53 may indirectly regulate GADD45B expression via NF-κB signaling. Taken together, our findings demonstrated that triptolide maintained glomerular barrier function via the inhibition of p53-NF-κB-GADD45B signaling, which provides a new understanding of the antiproteinuric effects of triptolide in glomerular diseases.